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The use of propolis-based materials within endodontics to promote pulp wound healing or disinfect the root
canal system has been a recent focus of scientists and clinicians. This is mainly because of the well-documented
antimicrobial, anti-inflammatory, immunomodulatory and wound healing properties of propolis. This scoping re-
view critically appraises the literature on the clinical applications of propolis-based compounds during endodon-
tic therapy of primary and permanent teeth. An electronic literature search was performed in Scopus, PubMed,
and Web of Science up to and including October 2023 to identify studies assessing the use of propolis during en-
dodontic therapy of primary and permanent teeth. A combination of relevant Medical Subject Headings (MeSH)
terms and keywords was used. Only human clinical studies written in English were included. The identified
manuscripts were screened and assessed for inclusion by two independent authors. Eligible manuscripts were
then subjected to critical appraisal and data extraction with the information being summarised according to their
clinical application. A total of 26 human clinical studies were identified and included in the analysis. Propolis was
investigated for use in the primary and permanent dentitions as a direct pulp capping or pulpotomy material as
well as in root canal disinfection and root canal filling material of teeth with non-vital pulps. Overall, the included
studies reported that the use of propolis was associated with promising outcomes in terms of efficacy to control
inflammation, enhance tissue repair, and disinfection of the root canal system. However, a critical appraisal of the
studies revealed a range of methodological and reporting deficiencies, resulting in unreliable results and con-
clusions in terms of the clinical outcomes reported. Although the studies on the use of propolis-based materials
in endodontics reported promising clinical outcomes, they had a range of methodological and reporting flaws.
Therefore, further well-designed and properly reported controlled clinical studies are essential to derive sound
evidence-based conclusions on propolis-based materials. Furthermore, guidelines for quality assurance and safe
use of propolis-based materials are necessary to enhance their production for commercial use in endodontics.
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« The interest in propolis as a medicinal product is growing within dentistry.

« Propolis is a natural resinous substance with attractive antimicrobial, anti-inflammatory,
and wound healing properties.

« Propolis use in endodontic therapy to promote pulp wound healing and/or disinfect the
root canal system has been investigated in various formulations and delivery vehicles with
promising reported outcomes.

« The studies published to date have substantial methodological and reporting deficiencies.
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INTRODUCTION

Within the last decade, vital pulp therapy (VPT) for the man-
agement of teeth with deep caries has received significant at-
tention and clinical translation from the bench-top to clinical
use. The most common VPT strategies include direct pulp cap-
ping and pulpotomy, in which stringent control of infection
and aseptic protocols are essential for a successful treatment
outcome (1). Additionally, the outcomes of such treatments
also depend on the pulpal diagnosis, operative procedure and
the biomaterial used (2, 3). Indeed, the potential of bioma-
terials to control bacterial contamination and promote pulp
wound healing is a critical factor in the success of VPT (2, 4).

Endodontic infections are polymicrobial and involve a mix-
ture of gram-positive, gram-negative, facultative, and strict
anaerobic bacteria (5). Clinically, chemical debridement of
root canal infections using irrigants and/or medicaments is
an essential step to reduce microorganisms and promote a
positive outcome. Although various root canal disinfection
agents and strategies are available with high clinical success
rates, the development of natural disinfectant agents with
appropriate antimicrobial properties and biocompatibility
is of clinical and environmental importance (6). A recent
review of the literature relating to alternative antimicrobial
agents (such as, propolis and chitosan) concluded they had
promising results and deserved further consideration (7).
Furthermore, the development of safe materials that have
sufficient antimicrobial properties and are not associated
with antibiotic resistance is extremely relevant (8, 9).

Propolis (bee-glue or bee-wax) is a natural resinous substance
produced by honeybees (e.g. Apis mellifera) and stingless
bees (e.g. Tetragonisca angustula llliger) from plant buds and
exudates, and subsequently mixed with their salivary secre-
tions (bee enzymes) and wax (10). Propolis consists of several
components including resin, balsams, amino acids, aromatic
compounds, pollens, minerals, and vitamins (11). The resinous
component is mainly composed of flavonoids, phenolic acids
and their esters, which are the main active components with
broad-spectrum antimicrobial properties (12). The wide diver-
sity in the botanical sources of propolis explains its complex
and variable chemical composition (13).

Therapeutically, propolis-based materials are regarded as a
promising natural antimicrobial agent with significant phar-
maceutical potential, either to prevent or treat various con-
ditions (14, 15). For centuries, propolis has been recognised
as an antimicrobial and anti-inflammatory agent, to disinfect
wounds and promote their healing (16). More recently, sev-
eral studies have documented various properties of propolis,
including antimicrobial (17), anti-inflammatory (18), antiox-
idant (19), immunomodulatory (20), biocompatibility (21),
and wound healing properties (22). Indeed, this wide range of
medicinal properties has attracted commercial and scientific
attention towards the potential benefits of propolis in the de-
velopment of medicinal products.

The use of propolis has expanded within the medical and
dental fields with several propolis-based products (e.g. oral
capsules, tablets, lozenges, syrups, ointments, mucoadhe-
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sive gels, and mouthwashes) being available as over-the-
counter medications for topical or systemic use in various
conditions, including the common cold, burns, acne, ulcers,
viral infections, and skin problems (14, 15, 23). Specifically,
within endodontics, various propolis formulations have
been researched and compared to gold-standard clinical
materials in the management of exposed dental pulps and
disinfection strategies during root canal treatment.

Despite the potential of propolis-based materials, the clinical
applications, efficacy, and safety of propolis use during vital
and non-vital pulp therapy in primary and permanent teeth is
controversial and unclear. Therefore, this scoping review aims
to identify and critically appraise the literature on the applica-
tions of propolis-based materials in endodontics, summarise
the available evidence and inform future research.

MATERIALS AND METHODS

This scoping review was conducted according to the Preferred
Reporting Items for Systematic Review and Meta-Analysis -
Scoping Review extension (PRISMA-ScR) (24).

Research Question

The following research question was formulated: What is the
clinical effectiveness of propolis use during endodontic ther-
apy of primary and permanent teeth?

Search Strategy

An electronic literature search was conducted in three data-
bases (Scopus, PubMed and Web of Science) up to and includ-
ing October 2023 in order to identify relevant studies. The fol-
lowing MeSH terms and keywords were applied: (("root canal”
OR "endodontic" OR "endodontology" OR "pulpectomy"” OR
"pulp capping" OR "pulpotomy” OR "periapical surgery” OR
"periradicular surgery" OR "apicoectomy" OR "apicectomy"
OR "dental pulp" OR "regenerative endodontics" OR "revital-
isation") AND ("propolis" OR "bee glue" OR "flavonoids" OR
"bee bread"). The detailed search strategy following individual
databases syntax rules is presented in Appendix 1. Only hu-
man clinical studies written in English were included. No time
restrictions were applied. Laboratory studies, animal studies,
reviews, editorials, conference proceedings and letters were
excluded. A further manual search was conducted through
reference mining of the included studies.

All records identified through the search were initially im-
ported into Endnote X9.3.3 (Clarivate Analytics) to remove
duplicates. The records were then blindly screened for eligibil-
ity (title and abstract screening) by two independent authors
using the Rayyan web-tool (25). Conflicts and discrepancies
were resolved by discussion between the two authors until a
consensus was reached or consultation with the third author.
Full texts of eligible records were then retrieved and reviewed.

The included studies were subjected to critical assessment
and data charting by two independent authors. Variables in
study design, reporting of randomisation, allocation con-
cealment, blinding, centres involved in the execution of each
study, clinicians, and outcomes, in addition to the exact pur-
pose of propolis use and the teeth on which they were tested
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Figure 1. PRISMA 2020 flow diagram summarising the outcome of the electronic database search

PRISMA: Preferred Reporting Items for Systematic Review and Meta-Analysis

were recorded. Furthermore, data on the origin of the specific
propolis used, its extraction method, concentration, delivery
vehicle, comparison groups, and controls were charted. Re-
porting of funding and conflicts of interest within the studies
were also assessed. All extracted data were then synthesised
and summarised in a narrative format and tables.

RESULTS

A total of 732 records were identified from the three data-
bases. Following the removal of 260 duplicates, 472 records
were eligible for title and abstract screening. Following initial
screening, 326 records were excluded due to lack of relevance
to the scope of the present review or reporting of non-primary
studies. Following full-text screening, a total of 120 records
were additionally excluded as they did not meet the inclusion
criteria, resulting in a total of 26 studies eligible for inclusion
and analysis (Fig. 1).

Studies Overview and Critical Appraisal

An overview and critical appraisal of the included studies are
summarised inTable 1. A total of twenty-three clinical trials and
three prospective cohort studies, testing a range of clinical en-
dodontic applications of propolis were identified (Fig. 2). The

identified studies were published between 2010-2023. The
clinical use of propolis in primary teeth with vital pulps was in-
vestigated as a pulp-capping material during direct pulp cap-
ping (n=2) and pulpotomy (n=9). In primary teeth with non-vi-
tal pulps, propolis was assessed as an intra-canal irrigant (n=3)
and root canal filling material (n=4) during pulpectomy. In per-
manent teeth, propolis was assessed as a direct pulp capping
material (n=4) and intra-canal medicament (n=4).

Critical appraisal of the studies revealed a wide range of
limitations in their methodological design and reporting of
outcomes (Table 1). Briefly, in terms of quality assessment
of the studies, several randomised clinical trials (RCT) failed
to report the randomisation technique applied and alloca-
tion concealment (22, 26-36). Furthermore, several studies
did not incorporate blinding in their design to minimise
the risk of bias (26-28, 33, 36-40). Additionally, none of the
studies reported the level of experience, knowledge and
training of the clinicians who performed the intervention.
Information on the origin of the propolis, its concentration
and extraction method were loosely reported in all the
studies. Incomplete reporting of the outcomes was evident
in the majority of studies (32, 33, 37, 38, 41).
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TABLE 1. Overview and summary of the critical appraisal of the included studies

Author Study Propolis Teeth Randomisation | Allocation Blinding Outcome | Centres | Treating | Funding |Conflict of
(year) design usage concealment reporting clinician interest
L
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Ahmad et al. (2022) (33)

z

Nasri et al. (2022) (34)

Rasheed et al. (2021) (32)

Mohanty & Ramesh (2020) (49)

Alafandy (2014) (37)

N

Parolia et al. (2010) (41)

Goinka et al. (2023) (35)

RojaRamya et al. (2022) (42)

Madan et al. (2020) (43)

Reddy et al. (2019) (45)

Aghazadeh et al. (2018) (46)

Hugar et al. (2017) (30)

Alolofi et al. (2016) (44)

Alafandy & Barakat (2015) (38)

Kusum et al. (2015) (47)

RojaRamya et al. (2020) (48)

Aguilar-Ayala et al. (2019) (39)

Divya et al. (2019) (40)

Tirukkolluru et al. (2019) (36)

Al-Ostwani et al. (2016) (29)

Lillygrace et al. (2021) (31)

Shabbir et al. (2021) (50)

Shabbir et al. (2020) (51)

Kumar et al. (2014) (28)

Jolly et al. (2013) (27)

Shingare & Chaugule
(2011) (26)

N: Not clearly stated, RCT: Randomised clinical trial
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Figure 2. Schematic illustration of the reported formulations and applications of propolis in various endodontic therapies in primary and permanent

teeth. A: Crude propolis, B: Propolis extract, C: Propolis extract mixed with saline, D: Propolis extract mixed with zinc oxide, E: Propolis powder

mixed with ethanol, distilled water, saline, or polyethylene glycol

Funding was declared for only one study (29), in which the
study was funded by Damascus University. However, the ma-
jority of the included studies reported no funding (n=16),
while funding was not clearly reported in nine studies. Fur-
thermore, the majority of the included studies clearly de-
clared no conflict of interest, with only three studies not
clearly documenting conflict of interest. None of the in-
cluded studies reported a conflict of interest.

Propolis use in The Endodontic Therapy of Primary Teeth
Direct pulp capping material

The outcomes of direct pulp capping using propolis in pri-
mary teeth have been evaluated in a limited number of stud-
ies (Table 2). A prospective cohort study reported a clinical
and radiographic success rate of 87.23% for crude propolis
as a direct pulp capping material in asymptomatic primary
teeth with deep dentine caries at the 12-month follow-up
(37). Furthermore, a RCT reported histological evidence of
minimal pulpal inflammation in sound primary teeth sub-
jected to direct pulp capping using either a propolis-ethanol
mixture, mineral trioxide aggregate (MTA, Angelus, Brazil) or
calcium-enriched mixture (CEM, manufacturer not reported)
for 15 days with no statistically significant difference be-
tween the three materials (32).

Filling material following pulpotomy procedures

A summary of the studies on the use of propolis as pulp
capping material during pulpotomy procedures in primary
teeth is presented in Table 2. Overall, the participants in the
majority of the studies were healthy children with restorable

primary molars and deep carious lesions close to the pulp
without clinical and/or radiographic signs of irreversible pul-
pitis or pulp necrosis. Crude propolis (38), propolis tincture
applied to the pulps using cotton pellets (30, 42, 43), propo-
lis extract mixed with zinc oxide powder (44), and propolis
powder mixed with either ethanol (35, 45), distilled water
(46), or polyethylene glycol (47) were investigated. Following
pulpotomy, several coronal restorations were used including
stainless steel crowns placed at the same visit (36, 38) or next
visit (1-7 days) (43, 45-47), polymer-reinforced zinc oxide-
eugenol placed at the same visit (30, 35), or composite resin
restorations placed at the same visit (38).

Clinical and radiographic outcomes of pulpotomy using
propolis in primary teeth were assessed and compared to sev-
eral materials, including MTA (Angelus, Brazil) (42, 43, 46), MTA
(ProRoot MTA, Dentsply, USA) (47), Biodentine (Septodont,
France) (47), Buckley’s formocresol (1/5" dilution) (30, 44, 45),
and calcium hydroxide [Ca(OH),] (manufacturer not reported)
(30). Collectively, the clinical and radiographic success rate
of pulpotomy using propolis in primary teeth was reported
to be significantly lower than MTA and Biodentine over a fol-
low-up period of up to 24 months, with MTA pulpotomy re-
sulting in the highest success (42, 43, 46, 47). Furthermore, a
comparison of propolis to formocresol revealed similar clinical
and radiographic success for propolis-zinc oxide mixture and
formocresol at 12 month follow-up (44). However, the clinical
and radiographic outcomes of formocresol pulpotomy was re-
ported inferior to propolis-ethanol paste-like pulpal dressing
(45), and superior to propolis tincture (topically applied for 5



Alghutaimel et al. Propolis Usage within Endodontics EUR Endod J 2024; 9: 167-79

172

sijodoid Aq pamoj|o} V1IN

uolyew.oy
9b6plig dUIIUSP 1B UOIIRWIWEYU| -
:butuiels

J8H Buisn sisAjeue [ed3160|03SIH

Aoud3sisuod
321y 0} [ouRY1D

ul uoljew.oy abplLiq dunuUIp pue AJAINSUSS pue uled aAl3e1ado)sod - skep W(@L) S(HO)eD UM paxiw Jap (1) (0102)
[043u0> UoleWIWEYUl JOLANS - JUswIssasse [esiul|y SRSl N L) VIW MN b -mod sijodoid ST-SL d-9¢€ n10Y ‘e 19 efjosed
sijodoid
dnoub sijodoud uj Juspins sem
9bpliq UIIUIP JO SSBUNIIY} SSOT -
A|on1pdadsal ‘sdnoib
sijodoid pue aunuapolg ‘vL JO uonewJoy a6puq sunua(q - (6%) (0202)
%Y'6L 78 %S €6 ‘%8 8L Ul USIS :Butureys (¥€) sunuspolg ysawey pue
sem uolewoy 96plig sunus( - I18H Buisn sisAjeue jed16ojoisiH DEETYAY (¥€) VLN a@@ 0g-€1 d-zolL 104 Kueyow
1
uolewoy sodond
dnoub sijodoud ui uorzewoy 2bplig dunUIP 1 UoH_WIWERUI-
9bpliq SUIIUSP JO D)eJ JIDMOT - :buiuieys
dnoub v ul IJ8H Buisn siskjeue [e2160]01SIH
wnuwiuiw 3y} pue dnoib aunusp Abojoyied [esidensad -
-01g Ul UOI}eWWR Ul WNWIXEIA - Juawissasse dlydeiboipey
sdnoub sunuapolg 1591 d|nd [edou3d9|d pue
pue sjjodoid 3y} yioq Ul 9%/°16 0}  [ewlayl ‘ANjiqow 1oei) snuls ‘Buljjams
pasedwod dnoib vy |A ul ss930Nns ‘dL1 ‘ured ‘swoydwAs jesul)) - (z1) dunuapolg (¥€) (¢eoa)
s1ydesbolpes pue [ed1ulP %001 - :JUBWISSASSE [eDIUID SEEIY (TL) VLN SZ-Sl d-lv 104 ‘|e 39 UseN
(z1) sjodoud
uonewwepu|
13 19| 158|C|OIUOPO JO BINIIAUYDIE
sdnoib yjoq ur uoiewwRYUI PlIA - ‘uolyew.oy abplLiq sunuaq -
A|an3oadsal ‘sdnob :buluiels Aoud)sisuod
sijodoud 13 aupuapolg ui skep Gy 19 I8H Buisn siskjeue [e2160]01SIH 3143 B 0} joURYID
G| J9)ye a)s ainsodxa ayj je Juapl ured aAnesadoysod - skep Y}M paxiw Jap (g€) (2z02)
-A9 SeM UOl3ew.o) a6pLIq suRuQ - JUSWISSasSe [ea1ulD SPRSL (07) @unuapolg (02) -mod sjjodoid SZ-S1 d-ov n10Y ‘|e 19 pewyy
slodoid 43993 Juauewdad u buidded dind 30a11g abesn
uondiosal d1bojoyzed ‘Adusdnjoipes
Jejnoipesisad Jo Jejndipelalul ‘einp
eujwe| Jo sso| ‘buluapim adeds 1qd -
Aj9Anoadsal Juawissasse diydelboipey
‘Y3993 Judsuewlad ainjeww] pue Ayljigow ‘}oeuy snuis ‘buljjams (d
Arewnd ur %001 B ‘%EC L8 §0 dL1 ‘uted ‘swoldwis [esuy) - syyuow LR dITh) \Hoyod (L€) WL0T)
ss922ns diydesboipes g [ediuld JUDWISSSSE [BDIuUlD 71891 uosuedwod oN sijodoid sijodoid apnid 8-6 1d 4l-68  @Andadsoid Apuesey
43991 Jusuewad ainjeww pue Arewnd uj buidded dind 1aaqg abesn
dnoib I Jo Aouaisisuod
%/"€/ pue sdnoib |N3D % sijodoud uolewweyul - (61) 241N 31y} e 0} jouey}d
0 9%6°8/ Ul PIJOU B19M S|[2D :Buurels payduu3z wnijed UM paxiw Iap (Te) (12oY)
Kio1ewwejur maj e Ajuo 1o oN I8H Buisn siskjeue [e2160]01SIH skep G| (6L) VIW  (61) sijodoig -mod sjjodoud 8 id-/5 104  ‘|e 13 pasysey
43993 Arewud uy buiddes dind 3a11g abesn
passasse sawod1nQ (u)dnosb  (u) dnouab waoj  sseak ad£} yjo00) ubisap (1eaK)
sbuipuy A3y :poyraw juswssassy dn-mojjo4 uosiiedwod Apms sjjodoad u1aby -3zis ajdwes Apms Joyiny

Y1993 Jusuewnad pue Lrewrud ul jeusrew buidded dind se asn sijodoid uo saipnis |ed1ulpd Jo Alewwns *Z 379VL



173

Alghutaimel et al. Propolis Usage within Endodontics

EUR Endod J 2024; 9: 167-79

syjuow

CLIBALOZ Ul %S°/8 pue dOZ R D4
Ul 9%£°€/ 40 ss230Ns djydesboipey -

uondiosal jooi d160joyied ‘Aousd
-njoipel Jejndipesnad Jo Jendipeiidiu|
‘Juswssasse diydeibolpey

(1:1) 19pmod
SPIXO dUIZ Y}IM

Syuow Z1 3 ALOZ Ul %776 pue 4oz Aupigous ‘yoeay snuis ‘Buijjams 1 | ‘uled syjuow (02) ALOZ paxiw a1am 1oeiixa (¥¥) (9102)
19 D4 Ul 9%7°88 JO $5920NS [eolul|) - :JUBWISSISSE [eDIUlD 7LR9°L (02) D4 (07) dOZ sijjodoud jo sdoig ot 1d-09 n1OY ‘[e 12 yo|o|y
uondiosal joou d160joyied ‘Aousd
Aj9A10adsal -njoipes Jendipeliiad Jo Jejndipessalu] -
3478 (HO)eD ‘|96 dLWINY ‘Juawssasse dlydesboipey (W “(HO)®D sanujw G 1oy 33)1ad
‘sijodoid Ul L9001 %9 ‘%€ ANjiqow ‘e snuls ‘Buljloms d| | ‘uled - syjuow () 196 DLW u0)0> uj paljdde (0€) (£102)
‘%L°98 '%E €6 JO D1l $59D0NS JusWssasse [ed1ulD) 9m €'l (W24 (v siodoid ainup sijodoud 6t 1d-06 N}t! ‘|e1d JebnH
uondiosal jooi d160joyied ‘Aousd
-njoipeJ Jejndipesuad Jo JendIpeLIau| - Aoua3sISuod DIy}
sijodoud ur saybiy Apuedyiubis ‘Juawssasse diydesbolpey e 0} I91em pa||sip (9%)
sem Abojoyjed jo subisoiydesb  Aypgows ‘poeiy snuis ‘Buljoms 41 | ‘ured - syuow YHM paxiw Jap (81L07) |21
-Olpel %3 |eD1Ul[D JO DUSPIdUI BY | JUSWISSISSE [eDIUID L89's (SO VLW  (57) sijodoid -mod sijodoid 8-t 1d-05 10 yapezeyby
D430UINg 45Ad®  uonRWIO) IBPLIC SUUIP ‘UoHRWWIER|U-
sijodoid ul pajou a19m uonewweyy :bujuieys
-Ul [ewiulw yum uoljewloy abplq J8H Buisn siskjeue [e2160]03SIH Aouaisisuod
9UIIUBP SNONURUOD pue Iyl -  uondiosai ool di6ojoyied ‘Aousdnjo 311y} e 0} jouRYId
syjuow -Ipes Jejndipeliad 1o Jejndipesaiu| - %0/ 18 (1:7) 49pmod
918 4(%7/) D4 ueY3 J3YBIY d1oM uawWIssasse dydelbolpey 9pIXOIp winjuey
(%8'88) 49Ad 8 (%+'88) sljodoid  Ayjigow ‘e snuis ‘Buljjams g1 1 ‘uled - syiuow (0€) 49ad YHM paxIW I13p (s¥) (6107)
40 ssa20ns diydeiBoiped 1 [esul)d - ‘JUBISSISSE [edIUlD 9% ¢ (0€) >4 (0¢) sijodoid -mod sjjodoid oL-§ 1d-06 Mb)| ‘le 12 Appay
uondiosai jooi d160joyied ‘Aouadnjo u9as sl
-IpeJ Jejndipesiiad Jo Jejndipenaiu] - uoI13eI0|0dSIP de|q
Juswissasse diydeiboipey 0] YSIUMOIq e |1un
(9%6°88) Aujigow 19|19d uoy0d Huisn
sijodoud ueyy saybiy Aaybijs sem ‘1eay snuis ‘Buljjams 41| ‘uted - syuow dind ayy 0y paydde (€¥) (0202)
(%t'776) YL JO 8184 55900NS - ‘Juswissasse |esiul]d (4R 1R (02) VLW  (07) sljodoud a1nyuy sijodold 6- 1d-op 104 ‘le1s uepely
uondiosal joos d160joyied ‘Aouadn|olp
-eJ Jejndoipelad Jo Jejndipesaiul ‘einp
eujwel Jo sso| ‘buiuapim adeds 1ad -
;Juswissasse diydesboipey S9INUIW G oy
KA|aA1Roadsal ‘016 Ayjiqow 19|12d uonod Huisn (zh)
3 908 Sem Y1\ pue sijodoid ‘}oea3 snuis ‘Buljams 4] | ‘ured - syjuow dind ayy 0y payjdde (zeo7) 21w
yum Aworod|nd Jo ss332n¢ - JUSWISSISSE [eDIUlD vzRzL'o (0€) VLW  (0€) stjodoud uonnjos sijodoud 8-t 1d-09 10Y eAweyeloy
Aoud3sISuU0d 1Y}
D4 01 pasedwod Jedai g © 0} [OURY1D %0/
49ad % stjodoud uj Jiedas dind uonezjuebio anssiy Yos [ed|nd ‘uon 3 (1:2) 19pmod
pUE |[0J3UOD UOlRWIWRYUI 19119 -  -Bwlo) 36pLIQg SUIUSP ‘UoleWWe|U| - SpIXOIp winjuey}
D4 uliouing 490d % sijodoid Burureys S{uow (0€) 49ad YHM paxiw 1sp (s€) (€202)
ur uonew.oy abpug dunuaq - J5gH Buisn sisAjeue [e2160(01sIH 9% € (0€) >4 (0¢) sijodoid -mod sijodoid oL-g 1d-06 n1DY ‘e 39 ejulon
Y1991 Arewd ul Awolod|ng abesn
passasse sawodnQ (u)dnoib  (u) dnoab wuoy  saealk adA} y100) ubisap (1eak)
sbuipuy A3y :poyraw judwssassy dn-mojjo4 uosiiedwod Apms sijodoad uiaby -azisajdweg Apms loyiny
JU0D "7 319VL



174 Alghutaimel et al. Propolis Usage within Endodontics

TABLE 2. Cont.

Key findings

Follow-up Assessment method

Comparison
group (n)

Agein Propolis Study

Study Sample size-

Author
(year)

Outcomes assessed

group (n)

form

tooth type years

design

- Clinical success of 84%* in
propolis compared to 100%

Clinical assessment:

3,6&9
months

ZOP (20) MTA (25)

Propolis powder
mixed with poly-

3-10

RCTN 75-pr

Kusum et al.
(2015) (47)

Pain, TTP, swelling, sinus tract, mobility

Radiographic assessment:

Biodentine (25)

Propolis (25)

success in the other groups at 9

months

ethylene glycol to

Interradicular or periradicular radiolu-

cency, pathologic root resorption

a thick consistency

- Radiographic success at 9

months in MTA, Biodentine &

propolis were 92%, 80% & 72%%,

respectively

Pulpotomy in primary and immature permanent teeth

Usage

- The majority of teeth (>60%)

Histological analysis using H&E

No comparison 1&3
staining:

Propolis (10
pr& 141P)

Prospective  24-pr, IP 7.5-12  Crude propolis

cohort M

Alafandy

showed no or mild inflammation
- Dentine bridge formation was
evident as early as 1 month

months

and Barakat
(2015) (38)

Inflammation & dentine bridge

formation

*: Statistically significant difference reported. Ca(OH),: Calcium hydroxide, H&E: Haematoxylin and eosin, FC: Buckley’s formocresol (1/5™ dilution), IP: Immature permanent teeth, MTA: Mineral trioxide aggregate, N: Not

clearly stated, P: Permanent teeth, PDGF: Platelet derived growth factor mixed with dry collagen powder, PDL: Periodontal ligament, pr: Primary teeth, RCT: Randomised clinical trial, TTP: Tenderness to percussion, ZOP: Zinc

oxide propolis, ZOTV: Zinc oxide thymus vulgaris
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minutes) at 6 months follow-up (30). The latter study reported
the clinical and radiographic outcomes of pulpotomy using
propolis tincture, although slightly better, were not statisti-
cally significantly different from Ca(OH), (30).

Histological outcomes of pulpotomy using propolis in pri-
mary teeth were also assessed (38), and compared to Buck-
ley’s formocresol (35, 45). Overall, the histological outcomes
analysis of pulpotomy in primary teeth using crude propolis
or propolis-ethanol paste-like pulpal dressings revealed min-
imal pulpal inflammation compared to formocresol pulpo-
tomy, with histological evidence of dentine bridge formation
in propolis groups (35, 45).

Root canal irrigant during pulpectomy procedures

Studies assessing propolis use as an intra-canal irrigant during
pulpectomy procedures in primary teeth are summarised in
Table 3. In all included studies the participants were healthy
children with restorable primary molars with non-vital
(necrotic) pulps. Three formulations of propolis were tested as
a root canal irrigant, including 4% dimethyl sulfoxide propolis
extract (27), 25% water propolis extract (28), and 11% alco-
holic propolis extract (26).

Intra-canal aerobic and anaerobic microbial colony forming
units were assessed in primary teeth with non-vital pulps be-
fore and after exposure to intra-canal irrigation with propolis,
and compared to 3% sodium hypochlorite (NaOCI) (26), 2%
chlorohexidine (CHX) (27), 4% Ca(OH)2 (27), and 0.9% isotonic
saline (27, 28). Collectively, these studies reported a significant
reduction of aerobic and anaerobic bacteria colony-forming
units following propolis use. However, the efficacy of propolis
was significantly less than NaOCI (21), and CHX (27); while su-
perior to Ca(OH), (27). The formulation of Ca(OH), irrigant used
in the latter study was not reported.

Root canal filling material following pulpectomy procedures
Studies assessing propolis use as a root canal filling mate-
rial following pulpectomy procedures in primary teeth are
summarised in Table 3. Various propolis formulations were
tested as root canal filling materials in primary teeth, includ-
ing 20% commercially available propolis paste (Yucamiel,
Merida, Mexico) (39), a zinc oxide powder mixed with either
50% propolis extract (29) or 60% propolis extract (48), and
Endoflas powder (Sanlor laboratories, Colombia) mixed with
commercially available propolis extract (Brazilian Green Bee
Propolis Liquid Extract, Uniflora®) (40). Following root canal
filling, teeth were restored with stainless steel crowns in all
the studies except one study (39), in which temporary coro-
nal restorations were placed for 12 weeks.

Clinical and radiographic outcomes following the use of
propolis as a root canal filling material in primary molars with
non-vital pulps were assessed and compared to zinc oxide-
eugenol, Endoflas-chlorophenol-free (ZOE, Ca[OH], and iod-
oform), Metapex (Ca[OH], and iodoform), and triple antibi-
otic paste (TAP; ciprofloxacin 200 mg, metronidazole 500 mg,
and minocycline 100 mg mixed at a ratio of 1:3:3 in saline).
Overall, zinc oxide-propolis resulted in more than a 90%



175

Alghutaimel et al. Propolis Usage within Endodontics

EUR Endod J 2024; 9: 167-79

sijodoid apIx0 duIZ :dOZ ‘|ouabna apIX0 duiZ :30Z ‘ulfes Ul duldAdoulW pue 3jozepiuoiidaw ‘uexoyoldi) XIWE ‘Uoissndiad 0} Japua] id] | ‘(e [ed1Ul]D pasiwopuey
1154 ‘@30jyd0dAY WNIpos 9%¢ :DOEN ‘@|qedijdde 10N /N ‘pa3eis A[Jes|d 10N :N ‘DUIPIX3YIOIYD % :XHD ‘@PIX0IPAY WNID[Ed %t *(HO)BD SeMSIW JO 1D8I1XD JI|OYOD[e 9%§°Z | JNTY "PR1I0dal 35uaIagip Juedyiubis A||eonsiess &,

syuow 7|
18 (%S°/8) SAN0I6 ISYIO0 3|IYM ‘%8'E6 JO SSI

(91)

wiojopol-“(Ho)ed

(91) wuojopol

18 “(HO)eD 102

AoUd3sISU0d DIy}
e 0} Joapmod spixo
JUIZ Y3IM paxiw

(62) (9107) '|e

-ns dydesbolpel ;g [ed1ul]> e paAdIYde dOZ (91)30z (91)doz 1oeAX3 sijodold 6-¢ 9 104 19 1uemisQo-|y

(seyopu3-d)

dnoub 4310 a3 ul %09 pue Japmod seyopuq
%E6 03 paedwod ‘syjuow g | 1e sejyopui-d (SL) Yum paxiw (o) (6107)
u1 ss330ns diydesfolpes pue [esiul %001 (SL)xINE  seyopu3d 1enx sijodoid 6% o€ 104 ‘e 13 eAnQ
(6€)
($)99Mm z1 8 ‘7 ‘L) ponad dn-mojjo4 2y} S (6107) ‘1212
190 $5320ns djydesboipel 33 [ed1Ul]d %00 | uosuedwod oy (9€) stjodoid d)sed sjjodoud N o€ -dadsoud ejeAy-eInby

uoydiosal 30014 d16ojoyied ‘Aouad

-njolpel Jejndipesiad 1o Jejndipensiu] - AduL151SU0D 1Y)

Juswissasse diydesbolpey e 0} JopMmod SpIxo
"AloA1Dadsal ‘syluow pz 18 Ayjiqow ‘1oesy snuis ‘Bulj|ams ‘41| ‘uled - JUIZ yUM paxiw (8%) (0Z0T) '|e
J0Z @ dOZ 104 9181 $5933NS %0/ PUB x%S6 JUSWISSISSE |edIulD (02)30Z (02) dOzZ 10e43x3 sljodoud 8-¥ ov 104 19 eAweyeloy
Awoydad|nd Buunp |elalew Buljjy jeued J00y abesn

‘A|aAndadsal ‘auljes g sijjodoud (o1) autjes (1:2)
W3V ‘IDOBN 10} %0'8T PUB %/ V€ ‘x%L'68 (o) Wav auljes yym pain|ip (92) (L107)
"«%S'S6 219M s3UNod AU0|0d Ul UodNPaY (0L)IDOBN  (o1) sjodoid 15e43%3 stjodoid ot ot nOY el asebulys

*aulfes 3 “(HO)eD Ul pa3ou sem 3ses) (S1) auljes
3Y3 78 XHD YHM u33s sem abueyd wnwixe (s1) {HO)®d (12 (€102)
*sdnoJb ||e Ul usas Sem saIUO|0d (SLXHD (S1)sodoid -9 09 154 ‘e 32 Ajjor
[BIQOJDIW UBSW Ul 95BID9P JUedYIUbIS
*dnoib sijodoud ui Juspins sem (snadod0jAyd S3uno> AUO|0D [eIqOIDIW -

-e31S 13 1320503da.1S ‘1]0D 'J ‘sl|edaey 'J) SUNOD :syutod Jaded ajua1s buisn pa3ds||0d (87) (¥107)
Auo0|0> [elI91Bg UBSW 3Y} Ul UOIIONPRY 21om sa|dwes uonebuui-}sod pue -aid (g€) aunjes  (gg) sjjodoid 1oenxe sijodoid [V 0L Mb) ‘|e 19 Jewny|
Awoyd>ad|nd Bupnp juebiul jeued-esju| abesn
passasse sawo31nQ (u)dnoub  (u) dnosb wioy  siealk ubisap (1eak)
sbuipuy A3y poylaw JuUdaWISSaSSY uosiiedwo) Apms sijjodold u1aby azis ajdwes Apms Joyiny

sd|nd [eya-uou yum y3as) Arewid ui asn sjjodoid uo sa1pnis ay3 Jo Alewwns *€ 379VY.L



176 Alghutaimel et al. Propolis Usage within Endodontics EUR Endod J 2024; 9: 167-79

success rate over a follow-up period of up to 24 months = ) 9
and was reported to be superior to zinc oxide-eugenol, 3 ss T5 o3 3
= a ) >
Endoflas-chlorophenol-free, and Metapex (29, 48). Further- S e S 3s 3 g gf‘g
. . . . S o S — 3
more, the clinical and radiographic outcomes of Endoflas E g c 8 % < S £ 3
i : = a 2 3 B3 v >
powder-propolis mixture was reported to be remarkably © 35 28 gg& £5
© — —=
better than those of TAP at 12 months follow-up (40). The T e ié _§ = § S
. . . . = < O =2 T .2 —=
resorption rate of the zinc oxide-propolis compound was 2 8 a 25 28 % 2
reported to closely correspond to the physiological resorp- o % o £ 33 3; g 228
. . . 2 £ u= v ]
tion of the roots of the primary teeth in 62.5% of the cases £ < E = ; S = E S g’-_g S g
. v g L - ¢ c
(29). However, the latter study did not report how the stan- E R g = ‘i; Ss2 Zz8 =2 k)
.. . . . cCwvw> & 2 =< E £
dardisation of radiographic angulation was controlled. > §. S g 2 §F RS 22 ; S T é
x £ 8 585 "2&EVz:8 z¢e¢
Propolis use in the Endodontic Therapy of Permanent
Teeth T <« I~
Y= wv Y= T
®mc s C c
Direct pulp capping material Ik % E B2 é
Studies assessing propolis use as a pulp capping material dur- g 25 g o g % g g
ing direct pulp capping in permanent teeth are summarised . ‘© % =3 g = 2333
. . . . ‘ o c ] -
in Table 2. Overall, the studies investigated the outcomes of o3 229 g g = + $EE g
. . . . . = ke T c N = K}
propolis application to mechanically exposed dental pulpsin k7] ﬁ £3589 CUBEN £TETS
. . Ew | g&ET = @0 2— S EL 2
healthy adults or children scheduled for orthodontic-related e8| a82EF BEEwOs 250G
. o, €D | 5 3E2 85532 < 5SE8 | e
tooth extraction. In other words, the cavities and pulps were 3| 8538 Sg=tc® g ES| 4
. . .. . . € g smel K280 8 TETE| 8
healthy and not infected with no existing carious lesions. 46| SCE F8281 SoEE| g
. . . . v _ = += P =
Crude propolis (37) or propolis powder mixed to a paste-like e | T8 s 2 Scg2 S §es |8
. . . 28| £9¢S 5550 2|2
consistency with ethanol were used (32-34, 41, 49). The size n © Oooe »n Vo €
of pulp exposure was only reported in two studies as 1.2 mm < 2
(33), or equal/less than 1 mm (37). v s ~ - —~ =
|2 g g 2 e
- . . : : . Sl 8| o e = P =
Clinical, radiographic and histological outcomes of direct ¢ a g 2 T T 2F =
| ; ; lis in th h s E5 | & <) o a8 =
pulp capping using propolis in the permanent teeth were EISS | % 3 s z 5 5
assessed and compared to MTA (ProRoot MTA, Dentsply, g £
. . . —_ )
Switzerland) (32, 34, 41, 49), Biodentine (Septodont, France) E = & g 5 & S
(33, 34, 49), or Ca(OH), (Dycal, Dentsply Caulk Milford, USA) z 5| = - - = g
e e . . . . . ) 3 ) 3 (]
(41). Descriptive qualitative histological evaluation was re- 2183 § §_ § C%’ 2
. o . . . . hed = hed hd <
ported in one study (33), while various quantitative scoring f ho| & & & & i
systems for inflammation and dentine bridge formation G &
. . . . 1S v e <
were used in the evaluation of the histological outcomes S £y 558 1
. . . = C = [
in the three other studies (34, 41, 49). None of the studies o 225 5 2 E 32|
. X Rk £ . ax © ¢ ax 0% S
reported the number of histological sections analysed per 5 w3285 23cq| ¢
. 3 ~ & 3 g c
tooth, how they were selected nor the level at which the g S E §§ G g ;;’E g= £
histological sections were selected from each tooth. Over- v|la8 | £EcS EEEC | o
all, the clinical and radiographic outcome of direct pulp € g
capping using propolis in permanent teeth was reported R E - - =) = 2 %
. . . o . () o © — ] 1 | =
to be similar to Biodentine (91.7%) and slightly lower than 2/ 9| L S =] 0 fﬁ
MTA (100%), with no statistically significant difference & =
. o c
between the three materials at two months (34). Further- 2l g g
. . . . — ©
more, several histological comparative studies reported the 5|5 ‘é £
. . . . . . c @ g
spged of dethlhe bridge formation in d.|rect' pulp capping ol g & _ S
using propolis in permanent teeth was inferior to MTA and £ g § I % % % 2
Biodentine but superior to Ca(OH), over follow-up periods 21" ® ® < £
of up to three months (33, 34, 41, 49). 2 c &
C | 2o g
. 5 .2 e
Intra-canal medicament 2% | 5 8
. . . . . — © ]
Studies assessing propolis usage as an intra-canal medica- g @ = 2
ment in permanent teeth with non-vital pulps are sum- € = . E
marised in Table 4. Overall, only a limited number of clinical “ %~ T _ s _ 28 °
. . . . . < ¢, o Q SRS == )
studies have been reported in the literature, each investi- w s~ | &2 =2 =2 52 Y
. . . £ 5= = S S T
gating different outcomes (31, 36, 50, 51). Comparison of Qs q:)‘ £y S E 8 59 )
the microbial colony counts in immature (31) and mature ~ F | <= [ = ¢ ne o wo = v



EUR Endod J 2024; 9: 167-79

permanent teeth (36) with non-vital pulps following applica-
tion of propolis and TAP (Ciprofloxacin 500 mg, Metronida-
zole 400 mg and Minocycline 100 mg) as intra-canal medica-
ments revealed equal efficacy of both tested medicaments.
Furthermore, postoperative pain control was reported to be
similar in mature permanent teeth with non-vital pulps and
apical periodontitis where the canal was disinfected using
either propolis or Ca(OH), (Calcipulpe, Septodont, France) as
an intra-canal medicament (51). However, a slightly higher
incidence of flare-ups was reported in the propolis cases
(17%) compared to Ca(OH), (12%) (51).

DISCUSSION

The present scoping review explored and critically appraised
the literature on the clinical applications of propolis-based
materials in endodontic therapy. The results of the review
identified several human clinical studies investigating the
effectiveness of propolis, incorporated into various formula-
tions and delivery vehicles, in the endodontic therapy of pri-
mary and permanent teeth. Based on the reported outcomes
of the studies, the use of propolis in VPT (i.e. direct pulp
capping and pulpotomy), and root canal treatment on teeth
with non-vital pulps (i.e. mainly primary teeth root canal dis-
infection and filling) appears at first sight to be promising.
However, the majority of the evidence is derived from studies
with flawed methodological designs and incomplete report-
ing. Lack of adequate reporting of propolis-related variables,
including its origin, concentration, and extraction method,
was evident within the studies. These critical variables are
known to impact the chemical composition and biological
activities of propolis (52-54), thus their reporting is essential.
Furthermore, many aspects of the studies, including the var-
ious outcomes assessed and assessment methods, were not
standardised and therefore failed to support the subsequent
comparison and synthesis of evidence-based conclusions.
Additionally, issues such as inadequate blinding, inter/intra-
examiner variability, lack of adequate follow-up time, use of
healthy teeth, and use of inappropriate coronal restorations
were evident within the included studies. Collectively, the
findings of the present review underline the need for further
high-quality research in the area and the need for more rig-
orous editorial control over publications.

The positive results reported following propolis application in
vital and non-vital pulp therapies can be directly related to the
well-documented biological properties of propolis, such as its
antimicrobial (55), anti-inflammatory (56), and wound healing
properties (57). Furthermore, the biocompatibility of propolis
is another advantageous property, for example, the superior
cell viability of periodontal and pulpal fibroblast cells exposed
to propolis compared to Ca(OH), (58).

Despite its promising therapeutic potential, the clinical use of
propolis-based materials has not been widely accepted due
to its inconsistent composition that varies as a consequence
of its geographical origin (52), and extraction method (54,
59), making the reproducibility of its therapeutic effects and
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quality control of the product challenging. To address this
issue, chemical standardisation of propolis using marker
compounds that characterise its biological activities has
been suggested (12, 60). Chromatographic fingerprinting
methods, such as high-performance liquid chromatography
and thin-layer chromatography, can provide valuable infor-
mation on the phytochemical composition of propolis com-
pounds and aid chemical standardisation and reproducibil-
ity of their biological activities (12). Therefore, utilisation of
these techniques as primary quality control parameters for
propolis samples is suggested in future studies.

The interest in propolis as a medicinal product, to prevent
and treat various conditions, is growing within the dental and
medical fields (11, 15). Indeed, natural materials offer several
advantages, including broad biological activity and a higher
margin of clinical safety (61). Furthermore, natural materials
with inherent antimicrobial activity could provide alternatives
to antibiotics, thus limiting their use and contributing pos-
itively to the growing global health crisis of antibiotic resis-
tance. Although the clinical use of antibiotics (such as triple/
double antibiotic paste) to disinfect the root canal system has
been commonplace in regenerative endodontic therapies in
immature teeth with necrotic pulps (62-64), their continued
clinical use has been questioned by the most recent European
Society of Endodontology position statement on antibiotic
use (65). Therefore, the development and use of alternative
safer intra-canal disinfection strategies are essential.

Although this scoping review adopted a thorough and ro-
bust search strategy utilising two independent investigators
to identify all potential studies, it has limitations. Inherent
limitations such as the inclusion of clinical studies in English
only are acknowledged. Additionally, only the three largest
scientific databases were searched, which might have led to
the exclusion of other studies not indexed in the searched
database. Nevertheless, the authors undertook an exten-
sive reference mining of included studies to reduce the risk
of missing important studies. A scoping review design was
selected over a systematic review due to the extent and het-
erogeneity of the evidence on the topic.

CONCLUSION

The use of propolis in various formulations and delivery ve-
hicles to promote pulp wound healing and/or disinfect the
root canal system has been investigated in a wide range of
studies in primary and permanent teeth with overall promis-
ing clinical outcomes. However, the majority of the studies
had various methodological limitations and reporting flaws.
Study variations and lack of standardisation of reported
outcomes and their assessment methods preclude the syn-
thesis of evidence-based conclusions. Therefore, well-de-
signed controlled clinical studies, with complete reporting of
propolis-related variables, in addition to the use of consis-
tent outcome sets relevant to the field of the study are rec-
ommended to support the subsequent comparison of future
studies. Furthermore, researchers are advised to consider
utilising standardised propolis formulations.
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